In vitro DNA-binding of microsomally-activated fluoranthene: evidence that the major product is a fluoranthene N2-deoxyguanosine adduct.
Incubation of 3-[3H]fluoranthene with a rat liver microsomal activation system in the presence of calf thymus DNA resulted in radioactivity bound to the DNA. The fluoranthene-modified DNA was enzymatically digested and a DNA adduct elution profile developed using h.p.l.c. The fraction containing the major fluoranthene--DNA adduct was further purified by h.p.l.c. and separated into two subfractions. Treatment of these with perchloric acid liberated guanine in both cases. Evidence that both were N-2 guanine derivatives was based on the pK values of these adducts determined before and after treatment with nitrous acid. The major adduct (70% of total modified deoxyribonucleosides) was further characterized by high resolution, fast atom bombardment mass spectroscopy which yielded a molecular ion consistent with a fluoranthene triol bound to the N-2 position of deoxyguanosine. Synthetic syn and anti 3-[3H]2,3-dihydroxy-1,10b-epoxy-1,2,3-trihydrofluoranthene were reacted directly with DNA and the 8-[3H]-7,8-dihydroxy-9,10-epoxy-7,8,9,10-tetrahydrofluoranthene was incubated with DNA and microsomes. The DNA from each of these reactions was enzymatically hydrolyzed and h.p.l.c. adduct profiles were developed. The major adduct formed from reaction of the anti 2,3-dihydroxy-1,10b-epoxy-1,2,3-trihydrofluoranthene with DNA and the major N-2 fluoranthene derived adduct had identical elution times on two different h.p.l.c. systems, similar pK values (before and after nitrous acid treatment) and the same u.v. spectra. In addition, derivatization of both adducts with ethyl methanesulfonate yielded identical products, as determined by h.p.l.c. analysis.